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increasing tomperature. Irradiation has little effect on the 
abovo relation and on the magnitude of tan 6. These differences 
wore calculated when irradiating with an intensity of 670 r/min. 
The cluctric breakdown of pure gp-6 showed that when the 
trradiating dose 15 of the order of 24600 r/min there is no change 
in the breakdown values. ED-6 with quartz filler when exposed to 
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at low frequencics and decreased with incrvuaying 
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TITLE; ~The influence Of betatron radiation on the 
dielectric Properties of certain electrical 
insulating materials ‘ 


PERIODICAL; Referativnyy zhurnal, Elektrotekhnika i energetika, J 


Clectrica insulating materials were investigated before and after 
¥-drradiation at dosageg ranging froin 1o4 to 2 x 105 rads with a 
dosage rate ranging from 3u0 to 1300 rads/minute at temp 

of -60, ~29 and +690 ° 
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The influence of hbetatron radiation,.., 5§/196/62/000/023/004/006 


E194/E155 


15 MeV betatron. The characteristics of polyethylene were not 
altered by ao radiation dose of 107 rads (the measurements were made 
» at about 109 c/s). The low-frequency tan 6 of plastic Af-%* (AG-4) 
increased (particularly after irradiation under tropical conditions 
and at -60 °C) but the value in the frequency range 105 - 105 c/s 
: did not alter, Evidently irradiation increases the resistive com- 
ponent of loss by conductivity and does not alter the relaxation 
' components, Similar results were obtained for plastics K-114-35,. 
K-211-3 and OKNM ~25 (FKPM-25). In the case ot textolite with a 
silicoorganic binder CKM-1 (SKM-1), a dosage rate of 500 rads/min 
first increases the low-frequency tan 6 only up to about 109 rads, 
and then diminishes it. Above 1200 rads/min the tan 6 steadily 
decreases, It is possible that with heavy dosages and high dosage 
rates a process of binding together reduces the tan 6. in the 
silicoorganic resins 14P -2 (14R-2), 24n-6 and 14R-15, dosage 
rates of 500 rads/inin and a dosage of 107 rads cause a small 
increase in conductivity and tan 6 at low frequency, but this 
change disappears as temperature curves are being taken, so that 
the shape of the reverse temperature curve coincides with that 
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crystallization. The changes are 
sation was stopped the initial 

were re-ostablished after 3 to 24 hours, depending © 


on the type of polymer. Xeray irradiation produced an immediate 
increase in tan 6 which depended little on the absorbed dose and, 

the irradiation was stopped, the initial conditions were 
re-established} again the specimens with tho lowest degree of \ 
crystallization were the most resistant to the effects of 
irradiation. The effect of Y- 
_ Xeray irradiation for specimens with a low degres of crystallization 
but in specimens with a high degree of crystallization tan 6 

was found to depend on the absorbed dose. _ Irradiation caused 
changes in the conductance as well as in the dielectric polarizatim. 


There are 8 figures and 4 tables. 
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TITLE: The dielectric properties of gamma-irradiated insulating 

materials 2. wrolyethylene 

PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy, fizika, 
Hoe Sa 1962, 34 > 37 

‘EXT s At the instant of irradiation tan 6 and the conducti- 

vity of the polyethylene were found to increase, particularly [y 

when the material was irradiated at a low temperature. in the ae 


case of irradiation at 70 Se the electric strength diminished as y 
the ragiation dose was increased but within the dosage range of 

U - 10° rads the mnductivity was independent of the.dose and tan 6 
was independent of the dose in the range 0 - 3 x 10° rads. More- 
over, the increase in tan 6 was not great at high frequency and 

as polyethylene is used a8 a high-frequency dielectric it may, 
for practical purposes, be considered gamma-radiation stable and 
may be recommended for use in equipment operating in gamma- 
radiation zones of up to 3 yoo rads/min. “There are 2 figures and 
2 tables. ; 

Card 1/2 


APPROVE : 
D FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001861020005-8" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001861020005-8 


PPROVED FOR RELEASE: 03/14/2001 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001861020005-8 
' ace | 


AN (MIRA 14: 
(Guartz--Floctric Properties) ee fuznetaorya, 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001861020005-8" 


CIA-RDP86-00513R001861020005-8 


Sars ea sn Coes Ee F 


"APPROVED FOR RELEASE: 03/14/2001 


J 65s Tse BE: 


nee RISERS 


VOROZHTSOV, B.I.; FILATOV, 1.3. 


Effect of gamma rays on the dielectric Properties of 
Pell wegen ceramics, Izy, vys. ucheb, Zav.; fiz. no, 33 


ies | (MIRA 1729) 


1, Sibirskiy fiziko~tekhnicheskiy institut Pri Tomskom 
gosudarstvennon universitete imeni Kuybysheva, . 


CIA-RDP86-00513R001861020005-8" 


APPROVED FOR RELEASE: 03/14/2001 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001861020005-8 


BLZCS SATEEN ERS eee ad BS Pa ena ee Rae GE 


Mbaattars rane es 


NESMELOVA, Yo, ; VODOP'Yanoy, x 


“A. ; VOROZHTSOV | BLT. 


rt 6: 
I2v.vys.ucheb, ae Compounds of Polvesiee of electric 
1. Sibirgk4 


and insulation 
(Materials, Erfocy Fase Synthetic) 


radiation on) 


‘ 
¢ 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001861020005-8" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001861020005-8 


ERS 
ecyupu , 


~ : 4300 (186, /145,/043) B/ dee yso/oas/oo8/010/0%4 
at/, Y2/0 | 
AUTHORS: ‘Vodop'yanov, K. A«, Vorozhtsov, B. I., Lavrov, M. D., 
Nesmelova, Ye. S., Potakhova, OG. I. 


TITLE: Effect of radioactive irradiation on dielectric properties 
of electric insulation materials 


PERIODICAL: Atomnaya energiya, v. 9, no. 6, 1960, 498-500 


TEXT: Since solid organic dielectrics are used as electric insulation 
materials in devices which are exposed to irradiation, it is important to 
investigate the effeot of irradiation on dielectrics. The authors have x 
investigated the frequency and temperature characteristics of the di- 
electric constants and the loss angles of polyethylene, fluoroplast-4, and 
of "product-10" (a mixture of polystyrene and vinyl naphthalene) before 
and after gamma irradiation at dose rates of 400 - 1200 r/min and doses 

of 2000 - 100,000 r. A 15-Mev betatron was used as radiation source. The 
specimens were 1-2 mm thick discs, The electrophysical properties of 
these dieleotricea have been analyzed 1-3 hr after irradiation. The 
frequency dependence of ¢ and tan 6 hardly changed for doses up to 
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50,000 r. The loss angle of fluoroplast-4 increased a little at 10! cps 


and 10 r, and the other materials showed changes within the limits of 
error of measurement. Such a radiation stability was observed at various 
temperatures. é changed a little in all substances under the action of | 
temperature and irradiation. The frequenoy and temperature dependence of 
tan '6,&, and resistivity has also been studied for glass textolite 

CKM-1 (SKM-1) before and after gamma irradiation. At low frequencies, it 
showed an increase in the loss angle (and a decrease in resistivity) after 
irradiation. Similar results have been obtained for the plastics APa4 
(AG-4), K-211-3 (K-211-3), K-114-35 (K-114-35)s $KNM-25 (FKPM-25) which 
are produced from phenol-formaldehyde resins. The loss angle in these 
materials 4a determined by relaxation processes, a8 was shown by tests 

at -60 C. At certain frequencies, polyamide-68 showed an affection on the 
temperature dependence of tan 4 (see Fig. 6). Similar effects have been 


observed in other organic, polar dielectrics, such as PYC, Lavsan, and 


FKPM-25. Two organo-silicon resins, 14p-2 (14r-2) and 14p-6 (14r-6), have 
also been studied. The first had been produced from organo-silicon 
synthetic rubber, titanium dioxide, and benzoyl peroxide, and the second 
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of tan 6 for 14r-6 and an increase of it 
dielectric losses in these resins exhibit an ohmic character. 
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PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
; 1960, No.4, pp-156-159 


TEXT? The authors investigated polyethylene in an as-prepared 
state and irradiated with C22 and 15 MeV betatron y-rays- gthe 
permittivity (e) and tan 6 were measured between ko and 10 c/s at 
temperatures from -100 to +#100°C. A differential unbalanced bridge 
was used at low frequencies and the change of resistance method was 
employed at high frequencies. The samples used in the permittivity yA 
and tan 6 measurements were discs of 1-2 mm thickness. The bulk 
resistivity (@,,) was measured between 20 and 70°C with a galvano- 
meter circuit. The electric breakdown strength (E ) was measured 

by applying short inhomogeneous pulses of 50 c/s frequency at room 
temperature (the samples used in these tests were in the form of 

foil 0.11-0.16 mm thick). Polyethylene samples were jrradiated at 
+70°C, at ~70°C and under "tropical" conditions (+40°C, 98% humidity); 
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case the samples were kept fo 


i 


perties of Some 


r 48 hours under 
The radiation dose was 


t the rate of 500 r/min. The recorded 


temperature dependences of e and tan 6 are given in Figs 1 and 4. 
Fig.2 gives the frequency dependence of ¢ and tan 6 and Fig.3 the 


temperature dependence of Q,. The results can be summarized as 


follows. 

1) Irradiation of polyethylene with y-rays under room conditions 
and at+70°C did not affect the mechanisms of dielectric loss and 
polarization and did not alter the absolute values of ¢, tan 6 or Eee 


2) Irradiation at -70°C raised slightly tan 6 and the electrical 


conductivity (Table 1). 
3) trradiation under "tropical" conditions reduced tan 6 at low 


frequencies and raised Q (Table 1). 
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permittivity and tan 6 of the lacquers were practically unaffected 
by y-radiation (Figs-1-3)- Acknowledgments are made to 
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TITLE: The Influence of Gamma Radiation on the Dielectric 


Properties of Certain Electrical Insulating Materials 
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PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1961, No.2, pp.120-124 


TEXT: The dissipation factor (tan 6) and permittivity of 
compounds KP MG-2 (KGMS-2), K-31, MBK-1 (MBK-1) and 34-6 (ED-6) 
were determined over a wide range of temperature and frequency 
before and after gamma radiation with a dose of 105 rads. The. 
general conclusion is that the radiation did not alter the mechanism 
of dielectric loss or significantly impair the electrical 
properties of the compounds The measurements were made over the 
frequency range of 40 to 108 c/s, using an unbalanced bridge method 
in the range of 40 to 104 c/s, a Q meter in the range 105 to 

10° c/s and an improved method of determining change of resistance 
in the range 10? to 10° c/s. The change of dissipation factor and 


permittivity with temperature was studied over the range - 60°C 
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to the softening temperatures of the specimens at frequencies 
between 40 c/s and 1 Mc/s. The specimens were discs 30 to 50 mm 
diameter and 1 to 3 mm thick. The electrodes were prepared by 
vacuum evaporation of silver. The specimens were irradiated in a 
betatron type B-15 (B~15) designed by the Tomskiy politekhnicheskty 
institut (Tomsk Polytechnical Institute). The rate of dosage was 
500 rads/min and the total dose in all cases was 105 rads, 
Irradiation was carried out at various temperatures and 
humidities, Fig.l gives the test results for a compound KGMS-2 
at (curve 1) 40 c/s and (curve 2) 1 Mc/s. The points marked 
o - relate to material not irradiated, those marked x - to 

‘ irradiation at a temperature of 20°C, those denoted by a triangle 
to irradiation at a temperature of +60°C, those denoted by a 
square to irradiation at -60°C and those denoted by a black circle 
to irradiation under tropical conditions (+50°C, 98% relative 
humidity). The properties of this same compound as function of 
frequency before and after irradiation at a temperature of +20°C 
are plotted in Fig.2 and from the curves it is concluded that in 
this compound the losses are due to a combination of relaxation 
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and conductivity loss. Radiation does not alter the nature of 
the temperature relationship of the electrical properties, The 
results with compound K-31 are plotted in Fig.3 before and after 
irradintion at a tamperature of 420°C, Tt will be seen that 
fetta ail iidat ean reat aa Meee thre lta tpt bete 

\; { tioda tha Pe Ridie se weil Ae tien ve 
jah Chg fig HoH MEME HERR bee: alee ebooee bene td tH bes & 
resdativily which wece found tu be hardly alfected by Iesadtatiou 
under any of the conditions used, Results for compound E£D- 
(with quartz sand filler) are plotted in Fig.4 and it will be seen 
that irradiation has hardly any effect on the results, Graphs of 
dissipation factor and’ permittivity of this compound as function of 
temperature and frequency are plotted’ in Fig.5 before and after 
irradiation at a frequency of 40 c/s (curve 1), at a frequency of 
103 c/s (curve 2) and at a frequency of 1 Mc/s (curve 3). It is rs 
concluded that in this compound the dielectric losses consist of 
relaxation and conductivity losses. Radiation does not alter the 
nature of the dielectric losses in compound ED-6 and the changes 
in dissipation factor are small. Test results for compound 
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MBK~-1 are plotted in Fig.6; there is almost a linear decrease in 
the dissipation factor as the frequency rises and that lower values 
are obtained with irradiated samples. It is concluded that in 
this compound the dielectric loss is of dipole nature, There 

are 6 figures and 2 Soviet references, 
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lotoveak wore investigated. The tomperature-dependence tg 
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all investigated semples within the temperature interval of 
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The dielectric constant changes in all cases according to ten- 
perature. A triple cycle of temperature change, heating and 
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of from 200 to 300°C, The absolute value of the temperature 

maximum is also connected with the degree of spottedness. It 
may be stated on the strength of experinental 
(fig. 2 and 3) that a temperature maximum tg 

with non-annealed muscovite with linonite-inclusions. There is 

no maximum of tg gt 4009C; it occurs at 600°C. with thorough- 
ly annealed samples. The annealing of the samples at 600°C 


weakens the binding porer between the molecules which are s0- 
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tg& The comparative characteristic of the temperature-and 
frequency-dependence of the tg ana of theé of the pure 
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le played by these inclusions. With measurements of € and ted 
the surface of the piotite-spot is larger than the electrode- 
surface of the examined capacitor. Results are illustrated (fig. 
4). Results of the measuremnt of the dependence of temperature 
ana frequency of & and tg § of the muscovite with biotite- 
inelusions before and after annealing at 4oo and 600°C are 
given (tables 4 to 7). & sogs not depend on temperature. the 
determined rules governing the influence of the thermal 
treatment of pure muscovite and with inclusions of limonite 
and biotite on the dependence of tgd on temperature agre? 
well with the results of the loss in weight. A rapid loss 
in weight within the temperature interval of from 700 to 
850°C was observed in pure muscovite from the deposit of 
Kolotovsk as well as with muscovite with limonite inclusions 
from the deposits of Chuysk. With muscovite with piotite in- 
clusions, on the other hand, & continuous decrease in weight 
was observed within the whole temperature interval up to 800°C. 
The lower thermal resistance of biotite was already shown by 
Lashev (Ref 6). A qualitative X-ray analysis was also carried 
Card 3/4 out in the course of the present work. "Laue" diffraction 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001861020005-8" 


"APP 


izes 


ASSOCIATION: 


AVAILABLE: 


Card 4/4 


Dielectric Losses in Mica 
of Limonite and Biotite at a High Frequency 


OVED F 
Lc ne che MM a 


Huscovite With Mineral Inclusions 48-22-3-14/30 


samples of pure muscovite from the deposit of Kolotovsk were 
used. The result of the thermal treatment of the muscovite 
of inferia quality with biotite inclusions at 600 and 800°C 
and with limonite inclusions at 4o00C was an improvement of 
its dielectric properties. The students L. H. Dubinina, 

G. M. Kosyachenko and G. V. Shpatenko. There are 7 figures, 
4 table, and 8 references, 6 of which are Slavic. 
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AUTHORS Vodop'yanov, KeAce, Vorozhtsov, Beles 
Fotakhova, Geles Lavrov, H.D. eo Neamelova, Ye.Ses . a 
. Nesterov, VY.zHes Yorozhtsova, T.0., Ol'tshanskaya,Ne Toe apt 
Zimina, Ye.A., Mikhaylova, T-G., Sitozhevakaya, G.Vor ae 
: and Pilatov, 1.58. : ; 
TITLEs The influence of betatron radiation on the 
dielectric properties of certain electrical é : 
insulating materials t 
PERIODICAL! Heferativnyy xzhurrisl, Elektrotekhnike 1 energetika, | S 
no.23, 14962, 12°13, abstract 25 Bb 67. (In collections 
Elektron, uskoritali (Electronic Accelerators), 
Tomak, Tomakiy un<t, 1961, 308-318) 
. TEXT! The temperature arid frequency characteristics of 
' electrical insulating materials were inv atigated before and after - 
: yoivradiation at. dosages ranging from 104% to 2 x 103 rade with « 
‘ dosage rate ranging from 5u0 to 1300 rade/minute at temperatures 
of -60, «20 and +60 *c and under tropical conditions (40 °C ans ; 


relative humidity of 98%); the source of radiation was a —* N, 
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for tne non-irradiated material, Irradiation of varnishes K-47, 
976-1, and TAM 16 (HGH-16) under various conditions caused no 
change in their electrical insulating properties. Irradiation of 
ateatite ceramic (1» Bal, 91.6% Onot tale, §.an' kaolin, 3.ah 
boracite) (with a dosage of 2 x 109 rads) did not.alter the shape 
of the temperature curve of tan 6 (measured at 10 c/s) either in 
weak fields, (945 v/em) or’ in strong (1890: V/om)- with a dosage ; 
.s:of 2.12 x 10 rads, tan 6 measured at 945 v/om was not altered at 
. ine temperatures but increased appreciably at temperatures above 
‘hOO °C. os pecs 
“43 Allustrations. .51 references. 
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TITLE: Dielectric Losses in Muscovite Mica with Mineral Inclusions 
of Blotite and Limite (Dielektricheskiye poteri v slyude 
muskovite s mineralogicheskimi vklyucheniyami biotita i 
limonita) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, fizika, 1958, 
Nr 5, pp 135-140 (USSR) ; 


ABSTRACT: The paper was presented at the Conference of Higher Educat-— 

ion Establishments on Dielectrics and Semiconductors at Tomsk, © 
_ February, 1958. The author studied the dielectric losses of 

muscovite with inclusions of biotite and limonite, as well as 
properties of pure muscovite, The temperature and frequency 
dependences of the loss angle tan 6 and of permittivity ce 
were obtained in the temperature range from 20 to 450°C anda 
at frequencies from 50 to 10° c/s before and after heating 
at 400, 600 and 800°C for 4 hours, The loss in weight and the 
changes in structure were determined after each heating in 
pure muscovite and in muscovite with biotite. Tan 6 and ¢ 
were measured at low and audio-frequencies, using an unbalan«34 
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